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Discussion

• Tributary conservation
• Non-Colorado River 

system conveyance
• System Augmentation

Nevada



I got your shortage…

I spied it, so it’s mine

What…, so I use 4.4 mafy

http://en.wikipedia.org/wiki/Image:Meerkat_-_melbourne_zoo.jpg
http://upload.wikimedia.org/wikipedia/commons/4/42/Acinonyx_jubatus_walking_edit.jpg


The “Basin States 
Alternative”

“…permit Contractors to purchase and 
fallow… water rights on tributaries within the 
Lower Division… [that pre-date] the Boulder 
Canyon Project Act… [which] contribute 
water to the Colorado River mainstream for 
diversion by the Contractor.”

“…allow non-Colorado River System water in 
a Lower Division State to be introduced into, 
conveyed through, and diverted from 
[Colorado River] system reservoirs…”

“…permit Contractors to purchase and 
fallow… water rights on tributaries within the 
Lower Division… [that pre-date] the Boulder 
Canyon Project Act… [which] contribute 
water to the Colorado River mainstream for 
diversion by the Contractor.”

“…allow non-Colorado River System water in 
a Lower Division State to be introduced into, 
conveyed through, and diverted from 
[Colorado River] system reservoirs…”

Nevada



Nevada In-State Resources

Opportunity / Strategy Source & Amount of Water 

Tributary Conservation Virgin and Muddy Rivers
Up to 30,000 afy

Introduction and Recovery of 
Non- System Colorado River 
Water

Coyote Spring Valley 
Groundwater

Currently 9,000 afy

Nevada



Lower Muddy River

Nevada



Virgin River

Nevada



Coyote Spring Valley

• Groundwater Rights
– SNWA  9,000 afy

• Pipeline Project
– Complete mid 2009
– Conveys SNWA’s

rights to Muddy River

Nevada



Nevada In-State Resources

• Virgin River surface water rights
– Up to 190,000 afy
– 1994 priority rights

• Pipeline project to develop 
• SNWA will not pursue development of the 

pipeline project so long as diligent pursuit of 
system augmentation is proceeding or has 
provided Nevada with an annual supply of 
75,000 by 2020

Nevada



The “Basin States 
Alternative”

“…The States will move forward with a 
package of other actions that include… a 
demonstration program for extraordinary 
conservation… system efficiency projects…
[and] initiation of a study for long-term 
augmentation of Colorado River System 
water supplies.”

“…The States will move forward with a 
package of other actions that include… a 
demonstration program for extraordinary 
conservation… system efficiency projects…
[and] initiation of a study for long-term 
augmentation of Colorado River System 
water supplies.”

Nevada



The Objective of the Project

• Evaluate major options for augmenting the 
Colorado River supply:
– Environmental 
– Costs
– Overall feasibility

• Prepare summary report on results

“CRWC to provide the technical assessment of 
options … the States will provide legal, 
administrative, or institutional considerations”

Exhibit A, Scope of Services, Agreement to Provide Professional Services

Scope of Study



Meetings with States 
Provided Information 
on Options

Wyoming

Colorado

California

Lower Colorado Region –
Reclamation

Nevada

New Mexico

Arizona

Utah

Upper Colorado Region –
Reclamation

Project Implementation

Colorado River Basin



Twelve long-term augmentation concepts initially 
identified and ‘white papers’ prepared
• Brackish water 

desalination
• Coalbed methane 

produced water
• Conjunctive use
• Ocean water desalination
• Reduction of power plant 

consumptive use
• Reservoir evaporation 

control

• Stormwater storage
• River imports and exports
• Vegetation management
• Water imports using ocean 

routes
• Water reuse
• Weather modification

Work Products



Power Plant Cooling

Options

Coalbed Methane Water

Water Reuse

Water Imports – Ocean Routes

Weather Modification

Work Products

Reservoir Evaporation Control



• Ocean Water Desalination
• Transbasin Imports
• Vegetation Management
• Brackish Water Desalination
• Conjunctive Use
• Stormwater Storage (Painted Rock Reservoir)

Technical Memoranda drafted on Six Options 
Designated by Technical Committee

Work Products



Ocean Water 
Desalination
Concept

Desalt ocean water by 
reverse osmosis to drinking 
water standards and 
integrate into supply system.

Summary of Technical Memoranda
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Ocean Water Desalination
General Description

• Quantity: 20,000 - 100,000 AFY  (20 MGD–100 
MGD)

• Cost: $1,100 - $1,600/AF
• Technology is proven and reliable
• Cost is high, but competitive
• Permitting is a challenge, but can be accomplished
• Advantage is that others lead the way

Summary of Technical Memoranda
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Transbasin Imports
Location
Clarks Fork to 
Green River

Snake River to 
North Horse Creek

Bear River to 
Hams Fork Creek

Mississippi River to 
Navajo River
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Transbasin Imports
Mississippi River Diversion

Quantity: 675,000 AFY
Cost: $1,370 / AFO
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Transbasin Diversions

• Water is available, but within control of states
• Cost is high, but competitive
• Institutional issues are significant
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Vegetation Management
Location 1:
Lower Virgin River

Concept: 
Saltcedar removed by 
spraying and burning. 
Ongoing revegetation and 
spraying as needed.

Quantity: 17,000 AFY

Cost: $100 / AF

Summary of Technical Memoranda
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Vegetation Management
Location 2:
Lower Colorado River

Concept: 
Saltcedar removed by 
leaf beetles.
Ongoing revegetation and 
spraying as needed.

Quantity: 154,000 AFY

Cost: $25 / AF

Summary of Technical Memoranda
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Vegetation Management

• Saltcedar coverage in basin growing from present 
300,000 acres to 600,000 acres in 2020.

• Control of saltcedar can yield 3 AF / acre / year
• Annualized control cost is $25 - $100 / acre
• Quantification of saved water difficult

Summary of Technical Memoranda
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Summary of Technical Memoranda
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Brackish Water Desalination
Locations of Brackish Water
Desalination Facilities



Brackish Water Desalting
Yuma Vicinity

YUMA DESALTER

Summary of Technical Memoranda



Brackish Water Desalination
General Description

• Concept
Treat brackish groundwater to provide new 
source of supply

• Quantity
Yuma – 100,000 AFY
Southern California – 4,000 AFY
Northern California – 40,000 AFY

• Cost
$400 - $1,900 / AF
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Conjunctive Use
Locations

2

3

4

Phoenix Active Management Area

Pinal Active Management Area

Tucson Active Management Area

Semitropic Water Storage District
Chino Groundwater Basin
Hayfield Groundwater Storage Project

2

3
4

Summary of Technical Memoranda



Conjunctive Use

• Can add up to 40,000 AFY to supply
• Dependent on availability of surplus water for 

storage
• Cost ranges from $350 to $460 / AF
• Programs and locations are in place for use
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Stormwater Storage 
Painted Rock Reservoir

Concept: 
Store flood flows in 
Painted Rock Reservoir, 
convey to Imperial Dam 
via new control.

Imperial Dam

Painted Rock Dam
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Quantity Comparison of Augmentation Options
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Cost Comparison of Augmentation Options
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Summary 

Proposed Reservoir Operations
• Virgin and Muddy River pre-Compact rights
• Non-system water conveyance
• Development of 75,000 AF of permanent water 

supply
• Long-term augmentation potential for the 

Colorado River



I got your shortage…

I spied it, so it’s mine

What…, so I use 4.4 mafy

http://en.wikipedia.org/wiki/Image:Meerkat_-_melbourne_zoo.jpg
http://upload.wikimedia.org/wikipedia/commons/4/42/Acinonyx_jubatus_walking_edit.jpg


The SNWA will continue 
to work with stakeholders 
to manage the region’s 
water resources and 
develop collaborative 
solutions that will ensure 
adequate future water 
supplies.



Capacity
(Million Acre-

Feet)

April 15, 
2007

(Million Acre-
Feet)

Percent
Capacity

Lake 
Powell 24.3 11.6

13.8Lake 
Mead 25.7

47%

54%

Lake Mead

Lake Powell

System Storage



62% 59%

25%

53% 51%

73%

105%
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Actual

Historical 7-Year Average Inflow: 61% of normal

Lake Powell Annual Inflows
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